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To the Readers of SCIENCE: 


During the past year it has been found possible to enlist the interest of 
scientific workers in the success of Science to such an extent that more than nine 
hundred have promised contributions during the coming twelve months. Not 
only are contributions of merit coming in ever increasing numbers from American 
scientific men and women, but we are now securing our first contributions, in any 
quantity, from abroad. 

We know that this development in the usefulness of Scéence is appreciated, 
not only from the many kind letters received, which are always inspiring and 
which we wish our friends would mark as at our disposal for publication, but 
from a marked increase in the number of new subscribers. 

Science owes its existence to the munificence of two gentlemen, whose names 
we do not feel at liberty to publish, who contributed very nearly $100,000 toward 
the support of the paper in its early years. There is no longer need of such 
liberal subsidizing, but we do need cash subscriptions from all who feel at all in- 
terested in a weekly journal of science in America. 

There is no question that scientists are cosmopolites and that a journal is the 
more useful to them the more it is international in its character. As the result of 
our efforts to develop the use of Science abroad, we have recently published 
articles from V. Ball, Dublin ; Edward T. Dixon, Cambridge, England; A. H. 
Keane, London; David MacRitchie, Edinburgh ; Edward Seler, Berlin ; Isaac 
Taylor, York ; G. D. Liveing, Cambridge, England; the Marquis de Nardaillac, 
Paris; Miss Agnes Crane, Brighton, England ; E. Trouessart, Paris ; J. Edmund 
Clark, York ; and have in hand for early publication a number of papers from 
prominent European scientific men. 

To develop this international feature of the paper an enlargement to twice 
its present size will be necessary, and an increase of the price to six dollars. 

If we can secure a sufficient increase in the number of subscribers we can 
promptly enlarge and improve Science still further, but cannot without, as in the 
past the work, as will be seen, has been largely a labor of love. Within the 
acquaintance of each of our readers there must be some one sufficiently interested 
in the development of what we hope is a valuable means of scientific discussion 
to subscribe six dollars, and we urge each and all our friends to do what they 
can to help. If the number of new subscribers is as large as we hope, one-half of 
the enlarged Science would be printed and published in London to facilitate 
promptness of publication. 


Form of Subscription. 


N. D. C. Hopcss, 874 Broapway, New York : 


Enclosed is check (money order, or whatever it may be) for six dollars, for 
which enter me as a subscriber to Science for one year and thirty-seven weeks, it 
being understood, however, that if the number of new subscribers received justi- 
fies the enlargement of the paper to twice its present size, the price being raised 
to six dollars per year, the term of my subscription shall be curtailed pro rata for 
the unexpired term. 
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NEW YORK, NOVEMBER 11, 1892. 


ARCH ZOLOGY 1880-1892. 


BY MRS. S. Y. STEVENSON, MUSEUM OF ARCHMOLOGY, UNIVERSITY OF 
PENNSYLVANIA, PHILADELPHIA. 


Egypt—Mr. W. M. Flinders-Petrie. 

In the last few years practical archeology bas made rapid 
strides; and — thanks to the increasing number of well-qualified 
scholars who to-day fill its ranks, as well as to the consequent pre- 
dsion of its improved methods — it not only may now be numbered 
among the natural sciences, but a general knowledge of its results 
has become a necessary part of the intellectual outfit of every 
man who would lay a claim to keeping abreast of the times. 

Scarcely a year passes without bringing some new and startling 
discovery that sheds a vivid flash of light upon some hitherto 
obscure corner of the remote past. Ancient Egypt, Mesopotamia, 
Syria, the Mediterranean islands, Asia Minor, the palsolithic and 
neolithic human strata of pre-historic Europe — all of which, fifty 
years ago, appeared to the student as isolated reefs, here and there 
cropping up out of the dark surrounding abyss of time, apparently 
unconnected with one another, and having but little if any bear- 
ing upon our own civilization — are now assuming a new interest. 
Rach is gradually taking its proper place in the great scheme of 
history ; and, in so doing, many of the human fossils, whose dis- 
membered forms, viewed singly, seemed abnormal and fantastic, 
ate resuming their natural aspect. The so-called giants of the 
past, examined in the light of modern criticism, are shrinking to 
anormal size; the mythical races have lost their fabulous char- 
acter; the wild savage has given place in scientific literature to 
the non-civilized man; the barbarian to the man of low culture; 
and all have become well-connected links in the long chain of 
classified human development. 

Civilization, in the earliest times as at the present day, has been 
found to be a sliding scale; and we now know that, in the fourth 
millenium B.C., as in the nineteenth century A.D., there might 
be found upon the surface of the globe every grade of culture 
from the highest, which found expression in the inscribed monu- 
ments of Egypt and Chaldea, to that whose remains might be 
sought among the shell-heaps of the far-north. 

The pre-Homeric Greeks and the other inhabitants of pre-historic 
Europe and northern Africa are no longer ignored as little better 
than savages. As they take their proper place in the history of 
humanity, Egypt ceases to be spoken of as a ‘‘ Miracle in Stone;” 
amd — if it still stands pre-eminent among the nations of the 
aacient world— for the modern scholar it now only represents 
the crest of the irresistable onward wave that, at a given time, 
carried human thought to the point where the advancing genius 
of the Mediterranean races took it up and idealized it, before 
Teeeding in its turn and leaving its future progress to the peoples 
of the north. 

The recent researches of anthropologists, interpreting ‘he facts 
furnished by the pre-historic burials of Europe, have every where 
strengthened the view which connects its former inhabitants with 
the populations of the historical period. Types that once seemed 
widely different are found to be connected by intermediate ones; 
and 4 continuous line, reaching back through ages, has in many 

been formed by the recovery of missing or of hitherto 
ted evidence. 

4s the question now stands, those who would still cling to the 

of Indo-Germanic migrations pouring down into 

pe from the plateau of central Asia, must be prepared to face 
Mimmense body of facts which they will find equally difficult 
get over or to disregard. The theory of the Asiatic “cradle of 


the Aryans” was originally accepted upon the authority of such 
eminent philologists as Pott, Lassen, and others; and, despite the 
early protests of a few scholars (see Dr. D. G. Brinton in Science, 
June 24, 1892), its hypothetical nature was lost sight of and it 
soon found its way as an undisputed fact into our hand-books and 
primers. Even to-day—although the word ‘ Aryan,” divested 
of its former meaning, has mainly become a term of philological 
classification for those who are familiar with the subject, 
and notwithstanding the arguments to which the use or 
the misuse of the word has publicly given rise —this curious 
myth of the nineteenth century still holds the position of an 
orthodox belief, and is still taught as an article of faith in our 
schools ! 

In the face of such facts, and as the results of archeology have 
a recognized and direct bearing upon many branches of scholar- 
ship, it is of serious moment that these results should be published, 
not only as speedily as possible, but in such a form as to make 
them available to all. 

At present this is rarely the case. As a rule, the labors of 
archaedlogists working in different fields are published either in 
large works, the technical details of which are well calculated te 
frighten all but specialists, or in some one of the many scientific 
journals edited in all parts of the world. The number of these, 
however, is increasing yearly; and this fact considerably dimin- 
ishes the chance of each to reach all those interested, again except- 
ing the specialist, who of course makes it a point to see all that is 
written in reference to his own line of research. 

Owing to this, much that is of vital consequence to the intel- 
lectual world at large is passed by or often remains long unno- 
ticed by an important portion of the community. 

It is therefore greatly to be desired that archwologists, who wish 
their labors to be of as much use as possible, should follow the 
example given them by Mr. W. M. Flinders-Petrie. This inde- 
fatigable scholar — with whom to drop the spade is but to take up 
the pen — has found the time, in the midst of his more serious 
scientific work, to publish a résumé of his recent explorations, un- 
der the title of ‘‘ Ten Years’ Digging in Egypt.” 

This little book will not only be useful to students, but must 
prove delightful reading to all who are interested in the progress 
of scientific discovery. Moreover, although condensed, as it 
necessarily must be in order to carry out the intention of the 
author, it is extremely suggestive, and opens to the mind possi- 
bilities most stimulating to every thoughtful student of the past. 

In ten chapters the explorer lays before his readers the well- 
sifted residuum of new facts acquired to science through his ex- 
cavations at Gizeh, Tanis, Naukratis, Daphne, Nebesheh, Hawara, 
Ilahun, Kahun, Gurob, and Medfim, dwelling only upon such 
‘* finds” as distinctly bear upon the life, the history, the arts, and 
industries of man in the valley of the Nile, at the various periods 
represented by those sites. 

It would be difficult to discriminate with regard to the relative 
value of these discoveries, each of which has elucidated some 
obscure point of science. Much light has been thrown upon the 
geology and the formation of the Nile valley as well as upon the 
climatic and topographical changes that have taken place since 
pre-historic times. 

Valuable information has also been gained with regard to the 
tools and the devices employed by the Egyptians in the carrying- 
out of their artistic and architectural works, and upon the techni- 
cal details of their earliex-t monuments. 

The careful examination of the pyramid of Medfim — the tomb 
of King Seneferu (third dynasty), has established the evolution 
of the pyramid from the mastaba; and the discovery of its tem- 
ple has placed before us, intact, the oldest-dated edifice in the 
world. 
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Moreover, the close observation of the well-executed hieroglyphs 
found upon the walls of the tombs of this ancient nekropolis has 
given many useful hints as to early Egyptian customs. For in- 
stance, the fact that the numerals turn out to be formed of lengths 
of rope, has suggested to Mr. Petrie the possibility of an original 
reckoning by means of ropes —a custom found in other parts of 
the world. 

At this remote period stone and copper tools were used; only 
one bronze implement having been found in the course of the ex- 
cavations. This exceptional piece Mr. Petrie regards as a trade 
importation ; if, indeed, as is more likely, its presence is not to be 
accounted for by displacement from a higher level—it would be 
difficult to imagine whence true bronze could be imported in the | 
fourth millennium B. C. 

Under the reign of Seneferu, the Libyan already appears as the 
civilized ally of Egypt; as is testified by the familiar hieroglyph 
of the Libyan soldier armed with his bow and arrow. 

Traces of two distinct races —represented by distinct funeral 
customs — were also found among the graves near this pyramid. 
From these were obtained fifteen skeletons, five of which present 
cases of mutilation or deformity. The series is now At the College 
of Surgeons, where it will be studied and reported upon. 

The other chapters of Mr. Petrie’s book, in which he treats of 
his excavations in the Delta and in the Faydm, are no less inter- 
esting. They furnish the reader with the principal data upon 
which the learned explorer bases his conclusions as to the relation 
of Egypt to the rest of the ancient world; and they naturally lead 
up to the eleventh chapter, in which these conclusiony are ex- 
pressed and vigorously set forth. 

Tt was already fully established, by inscriptions found upon the 
Egyptian monuments, that the Mediterranean races were in con- 
tact with Egypt under the New Empire. Mr. Petrie has not only 
added to the evidence: he has recovered traces of foreign colonists 
residing in the Nile Valley, and has brought forward proof that 
close intercourse existed at least as early as the fifteenth century 
B.C., with a strong presumption in favor of the view that such 
intercourse must be carried back to a much earlier period. 

From the facts which have come to light in Egypt and else- 
where, he argues that the civilization of the Bronze Age arose in 
Europe; that the use of bronze was introduced into Egypt by 
northern, not eastern, contact; and that it is from the mines of 
Hungary, Saxony, and Bohemia that the tool-makers of Pharaoh- 
nic times derived the tin which they used as alloy in their in- 
dustry. 

According to Mr. Petrie, Europe evolved its own culture as in- 
dependently as Egypt itself, and in its relations with other civili- 
zations it gave the East as much as it received. It is indeed to 
Europe that we must look for the origin of the bronze age; and 
there is little doubt that, if the place occupied by the primitive 
culture of Europe has so long been overlooked and ignored, it is 
principally because it did not evolve a graphic system, and there- 
fore remains silent when the monuments left by the Oriental 
civilizations are bursting into words, Yet, ‘if silent, it is not 
dumb.” The Mykenz culture has left traces that lead us back at 
least to the sixteenth century B.C. (its decadence had already 
begun by 1100 B.C.). It was not confined to Greece; it was far- 
reaching, and represents the highest outcome of the bronze age. 


Its influence was felt from the Mediterranean to the Baltic, and 


it came into contact with Asia as well as with Africa. 

“This bronze age,” says Mr. Petrie, ‘is the source of the ob- 
jects we now use. Thence these types were carried into Egypt a 
couple of centuries later by the Greeks. When we descend fur- 
ther, we see this independent culture of Europe prominent. The 
Saxons and the Northmen did not borrow their weapons, their 
laws, or their thoughts from Greece or Italy. The Celts swamped 
the south of Europe at their pleasure; and against the fullest de- 
velopment of Greek military science they were yet able to pene- 
trate far south and plunder Delphi. They were powerful enough 
to raid Italy right across the Etrurian territory. When we look 
further east, we see the Dacians with weapons and ornaments 
and dresses which belong to their own civilization, and were not 
borrowed from Greece. In short, Greece and Italy did not civilize 
Europe, they only headed the civilization for a brief period.” 


Such are the conclusions reached by Mr. Petrie after ten 
of patient investigation and of a most serious study of the Egyp- 
tian written and unwritten record. In matters of detail Mr 
Petrie's interpretation of certain facts may be open to discussion: 
some time will probably elapse before the exact dates suggested 
by him for some of his ‘‘ finds” are definitely adjusted to the en. 
tire satisfaction of experts in special branches of culture; but, in 
their bearing upon the history of civilization, his views may 
broadly be said to fit in with the general results of archeologists 
elsewhere. 

Before the time of Dr, Schliemann’s explorations, the Mykenw 
culture had yielded so little, and its extent and influence were so 
ill understood, that the strong individuality displayed in its art 
was, if not unnoticed, at least unappreciated. With a better un. 
derstanding of its remains, this art, wherever met with, reveals 
an originality of methods and of technic which cannot be denied, 
and its archaism has become evident. 

Tt not only produced tombs, the grandeur of which outshone 
the dwellings of the living; and massive stone palaces, the walls 
of which were decorated with painted frescoes, — the work of a 
school whose artists borrowed neither their subjects nor their 
mode of treatment from others, — but metallurgy had reacheda 
high degree of development; bronze, silver, and gold were wrought 
with the greatest skiil; the engraver displayed a true artistic 
sense in the cutting of gems; and the manufacture of fine painted 
vases did credit to the originality of the Mediterranean potters, 
Altogether we are here in the presence of men who, in the course 
of their evolution, may have received suggestions from the out- 
side world, but who never were servile imitators; and who, in 
their relations with other civilizations, ‘‘ gave as much as they 
received.” 


Cyprus.—Dr. Max Ohnefalsch-Richter. 


In Cyprus, the well-known explorer, Dr. Ohnefalsch-Richter, 
has detected — below other ancient human deposits found upon 
the island — the presence of a Phrygo-Thrakian civilization which 
belongs to the copper-bronze age. 

This he regards as having certainly preceded all contact with 
Mesopotamia, Egypt, or Phoenicia; and as presenting many 
affinities with the kindred culture of which the late Dr. Sehlie 
mann found the traces in the lower strata reached im his exc 
vations at Hissarlik—the site of ancient Troy. Dr. Richter's 
view is accepted by other authorities, notably by Dr. Dimmler, 
who goes even further, and regards both cultures as identical. 

It is only later, under Sargon I. of Akkad, and Naram-Sin, his 
successor, that Mesopotamian influence can be detected upon the 
archeological record of Cyprus; and it is later still that direct 
contact with Egypt and with the Hittite Empire makes iteelf 
felt. 

According to the facts brought to light by Dr. Richter, Greek 
influence antedates the oldest traces of Phoenician intercoum 
witb the island; and the Greco-Cyprian syllabic character occurs 
in process of formation in the copper-bronze stratum, i.¢., 
earlier date than the first evidences of the use of the Phosnician 
character, which are contemporaneous with the introduction of 
iron. This seems to coincide with the downfall of the Hite 
Empire, about 1300 B.C. 

Dr. Richter concludes from these and other facts that the prim 
tive civilization of Cyprus was evolved independently of the Bast, 
and that it must be regarded as running in parallel lines wi 
those of Egypt and of Mesopotamia. This culture may be traced 
through Asia Minor, the Greek Archipelago, Greece, and Burope 
at least as far as Kénigsberg. Its oldest vestiges in Oypr 
he dates as far back as the third or fourth millenium B.C. Be 
yond, there are evidences of a preceding-stone age. Of these earliest 
remains Dr. Richter makes two divisions. The oldest straiw® 
produces no statuary, no inscriptions; but it contains hand-made 
pottery, and copper or weak bronze tools of small dimensions; ® 
the smelting of which a weak alloy of zinc was used. In the 
second, or later, stratum of this archaic period, lance-heads@? 
pear, and with these are found vases of the Mykensw type. 

According to the facts which he has collected, the Greekit 
fluence felt here is that of the Peloponnesian tribes, the Arcadi#®s 
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jsbeans, and the Laconians, whom he recognizes among the 
nitions mentioned in the Egyptian texts (Akuaivasa, Sakalusa, 
de). It is to these, it would seem, that was due the invention of 
thesword, which first appears in Cyprus in the form of a much 
elarged Cyprian dagger, and is found associated with Mykensz 
. It is also at this time that defensive metal armor occurs, 

Many of the statues of gods, priests, and others exhumed by Dr. 
Richter are represented wearing the round helmet with a ball-crest, 
which is depicted upon the Egyptian monuments as especially be- 
longing to the Mediterranean peoples; and their general aspect also 
agrees with that attributed to these races by the Egyptian artists. 
It will be remembered that these round helmets are mentioned, 
along with coats of mail, in Homer; and that, in the great epic, 


Agamemnon is represented as having obtained his equipment - 


from Cyprus. The Cyprians continued famous as metallurgists, 
and, even after iron was introduced, their swords remained cele- 
brated —at least we may judge so from the fact that Alexander 
the Great is stated to have carried a Cyprian sword. 

Dr. Richter is now engaged upon the publication of a large 
illustrated work which will give a full account of bis discoveries, 
with his interpretation of the facts that he has had the good for- 
tune to bring to light in the twelve years of his Cyprian explora- 
tions, It is sincerely to be desired that he may be induced to fol- 
low Mr, Petrie’s example; and that, along with the exhaustive 
volume more particularly intended for specialists, he will also 
publish a résumé embodying his principal results. 


(UFF- AND CAVE-DWELLERS OF CENTRAL ARIZONA, 
BY J. W. TOURNEY, TUCSON, ARIZONA. 


THERE is no part of the United States that is of more interest to 
thearchzeologist than our great south-west. This region, which 
includes all of Arizona, has but little rain, and during the long 
simmer lies scorching under an almost tropical sun. It is true 
that in the mountains of the Territory the heat is greatly lessened, 
butfrom our geographical position we are subject to prolonged 
droughts for weeks and months at a time. 

Itis a question whether our present meteorological conditions 
are the same as when the cave- and cliff-dwellers cultivated fields 
upon our now barren mesas. Throughout this vast territory are 
hundreds of ruined casas and vacant caves, whose silent walls 
and rough-hewn stones are the only history we have of this early 
people. Whither they have gone and who they were is shrouded 
inthe grave ; neither the fierce Apache nor the more gentle tribes 
ofthe south know who were the architects of these interesting 
and wonderful structures. The Zuni and Moqui have been ques- 
fioned, but without result. They all sbake their heads. Even 
the oldest of the Indians, with traditions extending back many 
gtierations, know nothing of the builders of these old stone and 
tobe walls which have withstood the elements for so many years. 
Atsome future time these silent walls may speak out through 
the mind of man and give to the world glimpses into the history 
apeople who are now lost in antiquity. Peculiar marks on 
Weks and pottery all mean something, and the world is waiting 
ff someone to unlock these closets and let a ray of light upon 
their mysterious symbols. 

Inthe valley of the Verde River, not far from the now aban- 

fort, and on the surrounding cliffs and hills are many old 
Tins. Many of these are as interesting and as little-known as 
@y to be found in the south-west. Far from railroad and in a 
Wild and rugged region, it is not strange that they have been 
Sudied so little. The banks of the river and many of its tribu- 
laties are lined with ruins. The prominent cliffs are crowned with 
walls of great flat stones, many of them as erected ages ago. 

The clear water of Beaver Creek reaches the Verde a few rods 
thove the old fort. A ride of several miles along this creek brings 
Meio high cliffs extending a hundred or more feet above the 
"alers.of the creek. In the perpendicular walls of one of these 
cliffs is a well-preserved ruin known as Montezuma’s castle. It 
midway between the rim of the cliff and the bed of the stream, 
7 is neither house nor cave, but a combination of the two. 
Notaccessible from the summit of the cliff, it can only be reached 
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from below, and even here not without the use of a ladder, which, 
if short, must be pulled up from one ledge to another in making 
the ascent. The entire front is of artificial walls built of large, 
flat pieces of limestone, with openings here and there for doors 
and windows. The rooms are small, only about five feet to ceil- 
ing. Generally a small opening two or three feet in diameter 
joins one room with another, and a similar orifice in thefceiling 


Diagram showing vertical section of cave at right-angles to cliff. The line 
AB represents face of cliff; C, a small cave at rear; HZ, main cave; F, rock 
bench ; G, entrance; H, rock of cliff. 


gives access to the room above. The ceilings are so low that 
steps are not necessary to pass from the first fleor consecutively 
through the several stories of the structure. The openings in the 
ceilings never fall directly under each other. If the orifice is in 
the north-west corner in the first ceiling, it will be in the south- 
east corner in the next ceiling above, and so alternating back and 
forth to the top. This of course eliminates the possibility of fall- 
ing more than five or six feet, or the height of one story. The 
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Diagram showing vertical section through large horizontal fissure ; 4B, line 
representing face of cliff; C, enclosed room; D, wall of masonry. 
Type of pre-historic dwelling along the Grand Cafion of the Colorado River. 


floors are mostly of flat stones supported on timber cut from the 
surrounding mountains. 

Many of the timbers are perfectly sound, while others, where 
the rains have beaten against them, have decayed away and the 
floors fallen in. A few of the rooms facing the creek bave cross- 
walls built of limestone, without mortar or cement of any kind. 
They all show considerable skill in their construction. The rooms 
at the rear are dark, dungeon-like caves hollowed from the solid 
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rock, and are now the abode of thousands of bats, which fly about 
in great numbers when disturbed by the sight-seeker. 

A few miles above Montezuma’s castle, on the opposite bank of 
the creek, a conspicuous cone-like mountain rises a few hundred 
feet above the surrounding country. On making the ascent, the 
summit was found to be a narrow rim enclosing a crater some 
three hundred feet in diameter and with nearly perpendicular 
walls. Standing on the rim, one can look down a hundred feet 
upon the dark-blue water of a small lake in the bosom of the 
mountain. The lake, a hundred yards in diameter and of un- 
known depth, is known as Montezuma’s well. In the steep sides 
of the crater are a number of caves, which at one time were the 
abode of man. A few are natural, but the greater number are 
the result of human effort. 

The rim is crowned with the fallen walls of an ancient ruin more 
than a hundred feet long. Far down the mountain-side, below 
the level of the water in the crater, the outlet of the well flows 
from between an opening in the rocks. This stream is large and 
constant, and at present is used to irrigate a ranch in the valley 
below. Ages ago the builders of caves and castles utilized this 
same stream to irrigate portions of the neighboring rich valley. 

A short distance down the valley a stone and cement ditch of 
pre-historic make can be easily traced for many rods. Ranchmen 
in building ditches frequently follow the courses of ancient ones. 
In July, last year, in constructing an irrigating ditch near old 
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Diagram showing floor-plan of cave. The line 4B represents face of cliff ; 
C, lateral caves ; Z, main cave ; F’, rock bench surrounding main cave; G, en~ 
trance; D, small cavity hollowed in rock near entrance; H, rock of cliff. 


Fort Verde, on the west side of the river, the workmen found 
evidences of an ancient ditch buried some twelve feet below the 
surface. Many of the old ditches have been found upon mesas 
where under present conditions it would be impossible to get 
water to fillthem. Frequently they lead from what are now dry 
washes which only carry water a few days at a time and then only 
after heavy rains. This seems to indicate that there was a time 
when the now dry washes carried water much more constantly 
than at present. 

More numerous than the casa and cliff ruins are the many caves 
excavated from the sand and limestone cliffs along the east bank 
of Verde River for some miles below the old fort. At a distance 
the openings into the caves look like black spots on the white 
cliffs. They are arranged in long rows, tier above tier, and are 
nearly alike in structure. All are more or less inaccessible from 
the valley below. The entrance is an irregular arched opening 
about four feet high and from half to two-thirds as wide. The 
cave proper is about twelve feet in diameter and from four to six 
feet to ceiling. The room is more or less circular in outline. A 
tock bench from twelve to eighteen inches high occupies the cave 
on all sides except at the entrance. This bench is about three feet 
wide, and gently slopes toward the centre of the room, Charred 
embers, meates, grinders, broken pottery, and fragments of reed 
mats were scattered about or were under the heaps of débris 
which covered the floor. Opening into the main cave at either 
side and also frequently at the rear were smaller ones, which 
were three to five feet in diameter and about the same to ceiling. 
Tn nearly all the caves visited the floors of the smaller ones were 
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from one and one-half to two and one-half feet below the floor of 
the main room. 

It is probable that the small caves were used for the storage of 
grains and other material. No light finds its way into the sma 
lateral and rear caves but the little that comes in through the 
small openings leading to the central room. In two or three in. 
stances I found two large caves joined by a small passage-way 
uniting the lateral caves. Occasionally, hollowed from the wall, 
at one or both sides of the main entrance, some two feet above 
the floor, were small pocket-like cavities about twelve inches ip 
diameter and nearly spherical in outline. The openings to them 
were four or five inches across, so large that one could easily reach 
with the hand any object that might be placed therein. Not only 
the floors of the caves, but in many instances the entire face of 
the cliffs, were covered with broken pottery, some of it of much 
better quality than that made by the Indians of Arizona to-day, 

So far as I have had opportunity of examining, the caves of this 
region are much different from those in the cliffs along the 
Colorado River and elsewhere in the territory. Here it is evident 
they have been hollowed out by human effort. In other localities 
natural caves and large horizontal fissures in the cliffs were the 
homes of this early people. 


PALASOLITHIC MAN IN NORTH AMERICA, 
BY DR. ©. C. ABBOTT. 


THE ghost of palzolithic man has arisen to plague the geologists 
at Washington; and those that look upon them as little gods are 
all shouting ‘‘ Me, too.” As the cause of all this mischief, it is 
fitting that | should speak in my own defence. The scientific men 
of Washington claim a monopoly of knowledge and so occupys 
peculiar position, self-assumed, of course. That which is offered 
the world independently of them, must be stamped by their ap- 
proval or condemned, and it is never the former. This condition 
of affairs really handicaps them at the outset, and not one can 
enter the field unbiassed. Indeed, they go out instructed to bring 
in such and such results, and none other. This is pre-eminently 
so in the question of the antiquity of manin North America. The 
recent appearance of Wright’s book, ‘‘ Man and the Glacial Period,” 
has set their pens and tongues wagging, but paleolithic man is 
not to be downed even by such an array of notables marshalled to 
defeat him. Salisbury's cunning argumentation, MeGee’s shaggy 
front, Holmes’s imperious ‘‘begone!” and Brinton’s persuasive 
smile do not make him afraid. He returned to earth in his own 
good time and came to stay ! 

Of the alleged evidences brought forward by others I have 
nothing to say, but something to record concerning my own it 
vestigations, that may have a bearing on the question. We must 
admit that, at some given day in the past, man appeared on this 
continent; but just when, no one has ventured to assert. Cer 
tainly in no one communication to scientific or popular literature 
have I done more than claim the discovery of evidence of bis 
comparatively primitive condition when he did arrive; and now 
after twenty years of careful, unremitted study of the valley of 
the Delaware River, I see no reason to change my opinion, buts 
great deal to substantiate it. 

Were the evidences of man’s occupancy of this region one ass 
ciated and confused mass, an attempt made to dissociate its com- 
ponents into rude and more elaborate forms and to say of the 
former, this is old, and of the latter, not so ancient, then the sti- 
entific world might well be up in arms and cry down the apparent 
absurdity — but this is not the case. 

Of course, if we claim, as, for instance, Mr. Holmes practically 
does, in spite of denial, that every so-called palzolithic imple 
ment is a “ reject,”” whether the man who threw it aside lived ia 
Europe or America, the whole subject falls to the ground; but 
accepting paleolithic man as a one-time feature of other 
nents, and believing no geological reasons have been brought 
forward why he might not have lived in North America also, it is 
justifiable to consider the archeological significance of such 0b 
jects as the late Wyman said were not distinguishable from Bury 
pean, forms, except by the material of which they were made. 
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Now, as a matter of fact, a considerable number of just euch 
famshave been found in the gravel deposits at Trenton, N.J., 
ged at a significant depth; but, says the geologist, what of the 
age of this deposit? The whole question hinges on this. Pro- 
fegor Salisbury asserts that since the deposit was originally laid 
down, it has been reassorted. Grant this, and what then? If the 
rasortment took place in ‘‘Indian” times, how does it happen 
that only this one form and simple flakes are found entombed ? 
Holmes here steps in and says ‘‘easy enough,” the Indian went 
wtheriver-shore, chipped pebbles, and retired to the back coun- 
try, leaving his ‘* rejects.” But are we to suppose the Indian 
never went to the water's edge for any other purpose? Did he 
not take his finished implements to the river to fish and hunt? 
Did he not cross the river by a raft, canoe, or by swimming? Did 
henecessarily always live back from the stream? Common sense 
points out that he must have had the whole range of his goods 
and chattels continually at and on the water, and are we to sup- 
pose that never a knife, arrow-point, bead, or pot was lost? It is 
tooabsurd to consider; and this reassortment of the gravel-beds 
must have buried a great deal more than ‘‘rejects.” Again, it 
has been asserted that the assumed palzolithic implements are 
only in ‘‘ talus.” Carvill Lewis, according to Brinton, says what 
[held to be undisturbed layers, were really an ‘‘ ancient talus.” 
Possibly, but how ancient? In at least a dozen instances this as- 
serted ‘old talus” was caused by floods having a transporting 
power equal to piling up layers alternately of sand and gravel, 
and then, as if to anticipate the present tempest in a tea-pot, 
placed a bowlder, weighing tons, over it all, for fear that the poor 
palmolith might run away. Now, when grooved axes and polished 
celts are found under like conditions, I am willing to leave the 
field as fast as my short legs will permit, and not before. 

Professor Salisbury bas asserted that there is need of expert 
testimony to determine the precise age of the implement-bearing 
gravels, and Dr. Brinton insists that no opinion as to the geological 
age of a gravel can be received from any but an expert geologist. 
Grant it; but the trouble is these ‘‘ expert geologists” are rare 
aves that were never yet known to agree among themselves, and 
itbecomes a mere matter of personal opinion after all. I lay 
claim to a smattering of gravel-ology. _I have lived on pebbles 
solong that I have become flinty-hearted so far as criticism is 
concerned, and when I find gravel stratified and unstratified, I 
know and assert the difference; and when a palolithic imple- 
ment is found in gravel beneath layers of sand and pebbles, be- 
neath huge bowlders (not merely at a lower horizon, but directly 
beneath them), I do not, and no reasonable person should want 
another to tell him that the two were laid down together, or the 
big bowider was dropped upon the implement, which anticipated 
itscoming. Up pops some ‘‘authority” and declaims the possi- 
bility that the ground was washed from beneath the big stone and 
the implement slipped in. Well, we can go on supposing till the 
crack o'doom, but as to proof, that is another matter. These 
geelogical jugglers will prove yet that the Indians bought the 
Delaware Valley from William Penn. 

Certainly too much value is put on this matter of expert testi- 
mony. Then, again, in spite of all that has been written and 
said, the assertion is made that palsolithic implements are found 
only at the present river-shore. Of course we find them there 
tow, because the gravel is exposed, but not there alone. A full 
mile back from the river they have been found in digging cellars, 
sinking wells, and in the cut of the Pennsylvania Railroad. east of 
Trenton, N.J. All this area may have been *‘ reassorted,” but in 
such delicate fashion that the strata are not broken, and it sug- 
gests that the manner of it was like turning over a book from one 
Cover to the other. 

Again, it has been objected that no animal remains have been 
found; but Cook found a mastodon, and I have, more significant 
yet, a valve of a Unio; and what of human remains, long since 
feported ? There are, too, at the Peabody Museum, three human 
Crania, two of which were taken from the gravel and one found 
in the bed of a creek, and these three. identical in character, stand 
alone in a collection of nearly three tbousavd Indian crania. 

It is the weak point of Wright's book that he did not prepare 

portion at the Peabody Museum, with my col- 
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lection under his eyes. It he had, the critics would not have 
had a leg to stand upon. 

The implements, too, speak for themselves. If ‘‘ rejects” as 
Holmes dogmatically asserts, why is it that they were carried to 
the high ground, and are found to-day, solitary and alone, silent 
witnesses of that longago, when it was the principal weapon of 
the early man who used them? And if ‘‘ rejects,” made at the 
water’s edge, where are the chips resulting from their fashion- 
ing? They are not scattered broadside over the river-shore as 
are the implements; but we do find in spots where “rejects” 
were made in numbers, and know the fact because of the accu- 
mulated chips. It is easy to conceivea theory and bend the facts 
to it; very, very easy; but the trick is found out, sooner or later. 

‘* But they show no sign of use” pipes some impatient kicker. 
Prove it; and does the spear or arrow-point show signs of use? 
Of over a thousand chipped jasper scrapers in the Abbott collec- 
tion at the Peabody Museum, not a half-dozen show sign of use, 
and the same may be said of drills. 

These rude implements are made of argillite, and the use of 
this material was continued down to the time of European con- 
tact, being less and less used after the discovery of jasper. The 
magnificent results of Mr. Ernst Volk’s explorations, under the 
direction of Putnam, in the valley of the Delaware, clearly prove 
this, and so substantiate what I have claimed for all these years; 
and is it not significant that some of the must finished specimens 
of palzolithic implements have been found in situ? By what 
authority do the critics say they are too rude to be effective? Is 
any person living so in touch with primitive man to-day as to 
assert what he could and could not have used? It is well to bear 
in mind that many an undoubted Indian implement, just as rude, 
was used by these later people. Look at the rude spades and 
slightly chipped but girdled pebbles that were used as club-heads. 

Of course in the days of palwolithic implement-making there 
would be ‘‘ rejects,”’ and the critic must not attempt to prove too 
much, because such are found, even in undisturbed gravel. Many 
a pebble, too, has been chipped until suggestive of an implement, 
by the detaching of flakes to be used as knives, as Mercer pointed 
out at the Rochester meeting of the A. A. A. S., and a splinter of 
stone was not too elaborate an implement for supposed palaolithic 
man to have used. 

And now, in conclusion, let us remember that the native 
American — the Indian —is a type distinct from all other peo- 
ples ; let us not forget that their languages are all a purely home 
product, and that these facts show undeniably a necessarily long 
occupancy of this continent, shut out for centuries from all the 
world. If he, as a fully equipped Indian, came from anotber re- 
gion beyond the seas, his similarity to the people of that region 
could be traced. As it is, he came, so far as our knowledge now 
extends, wher man over the whole world was not racially devel- 
oped as now, and so, when in a comparatively primitive condi- 
tion; such a condition as is suggested by the simplest of imple- 
ments, whether for the chase or domestic uses. Here, in North 
America, this early man became a potter, invented the bow, and 
gradually reached that status of culture, differing in degree in 
different parts of the country, in which he was found by Euro- 
pean explorers. 

As a student of archeology. I submit that this occupancy of 
the continent commenced when there was a changing condition 
of the river valleys in progress; but whether that change was 
subsequent to the glacial epoch or during it, deponent saith not. 
That it was during a time when rock-transporting floods were 
common, I doclaim. That it was when ruder than ordinary 
Indian implements were the common tools of the people, I do 
claim, for how else could only such rude forms be associated as 
they have been shown to be with gravels that show no evidence 
of disturbance except such as forces not now in operation, ef- 
fected? It is true, palwolithic and Indian objects are now asso- 
ciated, but they are also separate and apart. What I contend 
for is the sequence of events of the original use of a rude weapon 
or tool, the one implement of that day that was manufactured, 
and, as time rolled on, the production of more elaborate forms, 
and all that pertains, the world over, to the accepted neolithic 
stage of human advancement. 
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THE SPELLING AND PRONUNCIATION OF CHEMICAL 
TERMS. 


BY THOMAS H. NORTON, PROFESSOR OF CHEMISTRY, UNIVERSITY OF 
CINCINNATI. 


THE necessity of establishing standards with reference to the 
nomenciatures of the different provinces of science has been felt 
for several years past, with more or less force, according to the 
branch concerned. In geography our own government has taken 
a most desirable initiative by issuing authorized lists of geographi- 
cal names, the spellings of which have been the result of careful 
study and adherence to a few fixed generalrules. Much has been 
done of late towards the establishment of a uniform nomenclature 
in geology, while the botanists assembled in an international con- 
gress this fall to grapple with their phase of the problem. In 
medicine the necessity of standards for uniformity in pronuncia- 
tion is felt most keenly, but no decisive steps have been taken. 
It is by no means uncommon for students in a medical or phar- 
maceutical college to hear widely divergent pronunciations on the 
part of the corps of instructors. 

The existence of these diversities, not only in medicine but also 
throughout the whole range of the sciences, is due chiefly to two 
causes. The first is the radical change which has taken place in 
the pronunciation of the classicai tongues during the past quarter 
of a century, and which has naturally exerted a powerful in- 
fluence on the pronunciation of naturalized Greek and Latin 
terms as well as of most derivatives from these languages. The 
second cause is to be found in the effects of Continental —i.e., 
French and German — usage on the constantly- growing contingent 
of American scientific and professional men who have studied in 
European universities. Involuntarily they often retain the Con- 
tinertal pronunciation of the vowels— especially i, in a less de- 
gree a and é, and still less o and u— in the use of words of iden- 
tical or similar spelling. When this happens in the case of 
instructors, their usage is of course widely imitated. 

Among our chemists, the need of adopting standards has been 
felt chiefly in the following directions. 

1, The rapid extension of organic chemistry has led to the dis- 
covery of a notable array of new classes of compounds, whose 
existence was totally unforeseen and for whose naming, naturally, 
no provision was made, when about thirty years ago our other- 
wise admirable system of nomenclature was introduced by Hof- 
mann and his contemporaries. This problem is, of course, one 
essentially international in jts nature, and is now fortunately in a 
fair way to be solved. At the Chemical Congress, held in con- 
nection with the Paris exposition of 1889, an able committee was 
appointed to carefully formulate the questions needing decision, 
and make suggestions as to their treatment. As the complement 
of their work a congress of representative chemists was held 
during the past summer at Geneva, that favorite meeting-place of 
international conferences, and the great majority of the questions 
were settled in a series of sixty-two rules adopted with practical 
unanimity. Time limitations prevented the completion of the 
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work, which is postponed to an adjourned session. It ism. 
possible here to go into detail upon the important results of thig 
congress. Suffice it to say that it has, with reasonable sim 

and deference to existent usage, provided a nomenclature which 
will meet the needs of chemists for probably 20 or 30 years, The 
chemist’s language is not unlike that of the Turk, in which 
growth and change occur so rapidly that each new generation re. 
quires a totally revised and modernized edition of standard works 
in order to render them fairly intelligible to the reading public, 

2. A settlement of the claims of priority in the case of the 
names of two elements, Columbium (or Niobium) and Glucinum 
(or Beryllium), seemed eminently desirable. 

3. Equally important seemed to be the adhesion to several de. 
cisions on minor questions in terminology, such as that of the 
alcohols, the use of —ic, etc., already adopted by the London Chem. 
ical Society. 

4. A subject of prime importance was the adoption of some 
fixed spelling and pronunciation for certain terminations, notably 
-in and -~ine, -id and -ide, which would effectually banish the 
present lack of uniformity and adherence to the ordinary laws 
governing word-building and pronunciation in our language, 

5. It seemed also proper to ascertain how far the chemist can 
go in adopting the simpler forms of spelling advocated by the 
Philological Societies of Great Britain and America, availing him. 
self of the resultant economy and keeping in touch with theevi- 
dent steady progress of phonetic reform in the English language. 

For the purpose of obtaining a consensus of opinion and ultimate 
decision on the part of American chemists with reference to the 
four latter topics, the Chemical Section of the American Associa- 
tion for the Advancement of Science appointed in 1887 a special 
committee, which later, on account of the importance of the 
subject, was made one of the standing committees of the Associa- 
tion. Since that time the members of the committee have been 
in active correspondence with the entire body of American chem- 
ists and leading philologists, by means of annual circulars and 
individual communications, while at the successive meetings of 
the association the subject has been a regular topic for discus 
sion. The final report, embodying the results of these few years of 
work, and approved unanimously by the Chemical Section of the 
Association, bas recently appeared in print and been widely dis- 
seminated. 

The importance of obtaining uniform usage in the application 
of these rules has been so fully recognized that the Bureau of 
Education at Washington is issuing an edition in the formofa 
small wall-chart, to be distributed to high-schools and colleges, 
which can thus keep the authority constantiy in view in lecture 
room and laboratory. 

It might be added that the chemical nomenclature of one of the 
largest dictionaries in our language, now in course of preparation, 
is based upon this simple code, which has likewise been adopted 
by the influential Journal of Analytical and Applied Chemistry, 
and also used by Dr. T. Sterry Hunt in his latest work upon 
‘Systematic Mineralogy,”’ and in Professor R. A. Witthaus’s re 
cent ‘Manual of Chemistry.” Since the appearance io print of 
this synopsis of rules, the writer and other members of the com- 
mittee have received frequent inquiries with regard to the exact 
reasons underlying one or another of the individual changes 
recommended. These inquiries have come from those who have 
lacked the opportunity to keep au courant with the progressof 
the discussion and the final decisions.! It may, therefore, meet 

1 This lack of general information on the subject ani familiarity with the 
careful, cautious and conservative spirit in which all suggestions of change 
have been made, is well illustrated in a recent communication to this journal 
(p. 247). In this the writer, having encountered sulfate demands why phenol 
phtalein does not also undergo change, and then seeks to ** picture our labor 
ing scientists, with the new-system dictionary before them, ever fearful, of 
beginning one word with an F after the new, and the next with 4 Ph alter 
the old system.” He is evidently unconscious of the one fact that the sim- 
plified spelling of sulfur and its derivatives, while bringing us into touch 
the elementary principles of phonetic reform in our own language bas 
broader claims on us b it so ifestly aids all users of dictionaries 
and indexes in English, French, German and Italian. He likewise ove’ 
the fact that for the same reason the Ph of phosphorus remaius intact be 
cause Italian is thus far the only language in which the digraph bas bee® 
superseded by the simple F, and because the change in the initial letter of * 
word would lead to difficulties in the matter of reference, undesirables 
present. 
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direct need on the part of many, especially non-chemists, to have 
gbrief summary of the reasons for the rules which have evoked 
the most inquiry placed in a journal reaching all classes of those 
interested in the progress of science. 

The most important decisions may be classified under the fol- 
jowing heads : + 

1, Blements.— Cxstum. This shortened form for caesium brings 
ws into harmony with the French césium, and the Italian cesio, 
and isin accord with the prevalent reform in the use of diph- 


ee. This shortened although less euphonic form meets 
the wishes of technical chemists, and is desirable in view of the 
growing industrial use of the metal. 

Conumetum. This replaces niobium as a matter of historical 

It seems important that the one element discovered and 
pamed by an American chemist should retain the patriotic appel- 
lation first assigned it. 

GuvctnuM is preferred to beryllium on the same ground of his- 
torical priority. 

Sutrur. This is modified in accordance with the general pho- 
netic change going on in our language, and the change is extended 
toall the derivatives. [t isa reform which brings us into accord 
with the French sulfure, sulfite, etc., the German sulfat, sulfid, 
ete., and the Italian zolfo or solfo, solforico, etc. It might natu- 
rally be asked, Why not extend this reform to phosphorus? The 
teasons ure here by no means so strong as in the case of sulfur. 
While the Italians use fosforo, the French and Germans still retain 
the ph, as phosphore. Again, the change would affect the initial 
letter —a serious matter in indexing. 

9. ARSIN, STIBIN, PHOSPHIN, HYDROGEN-SULFID, etc. These 
shorter terms, which have long since received the stamp of authori- 
tative usage, displace completely henceforth their cumbersome 
synonyms, arsenetted hydrogen, etc. It is hoped that the simpli- 
fication may soon be carried still farther by the introduction of 
sulfin, selenin, and tellurin. 

8. GraMMe. At first sight the retention of the long French 
form might seem inconsistent with the principles of phonetic 
reform actuating the changes already enumerated. It is, how- 
ever, dictated by strong prudential reasons, as long as the metric 
system is used side by side with the old series of apothecaries’ 
weights in medicine. As soon as the transition period is over and 
the latter system is effectually displaced, the simpler form will 
unguestionably be adopted. Such is the similarity both in sound 
and spelling between gram and grain, that it is evident how easily 
mistakes of the gravest nature could occur either in following 
written or verbal directions, especially in this era of telephones. 
Itisa matter of record that several deaths have already been 
caused by the omission of the dot over the i in grain or by mere 
inadvertence. 

4. Derivatives of VALENCE. In their formation the Latin pre- 
fixes are used invariably instead of the Greek, this being thor- 
oughly in accord with the recognized principles of word-building 
in our language. 

5. The terminatiun -oL. This is used exclusively for alcohols, 
sod all single names for alcohols receive the termination. This is 
it harmony with British usage and conduces to a most desirable 
uniformity and simplification. The chief difficulty in the uppli- 
tation will be found in the use of glycerol for glycerin; but as 
— been overcome in England, it certainly can be in this 

6. The termination 1c. This is used for metals only, where 

feis a contrast with -ous, as in ferric, mercuric, cupric, ete., 
avoiding such forms as strontic, aluminic, zincic, ammonic, etc. 
The rule brings us, also, into accord with transatlantic usage 
— several unnecessary and far from euphonious 


1. The termination -In. The changes recommended in this con- 
Swtien aze perhaps the most far-reaching and the most subject to 
They involve the dropping of the final e from the 

names of all chemical elements and compounds formerly ending 
in~ine, und the uniform pronunciation of the final syllable with 
the'short i, as chlorin, amin, anilin, quinin, cocain. The only 
®xception to this rule is in the case of the group of doubly unsat- 
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urated hydrocarbons (butine, heptine, hexine, pentine, propine, 
etc.), which still retain the final e and the long sound of i. 
The chief objection to this rule is the fact that some years 
since Watts and others proposed the- use of the termination 
-ine for basic substances and the limitation of the termination 
-in to certain neutral compounds, viz., the glycerids, giucosids, 
proteids, and bitter principles. In this latter category are 
found also the so-calied resinoids introduced by the eclectics, 
and obtained by precipitating the alcoholic extract of a drug with 
water. 

In considering the force of the objections that may be raised 
against the change, it must be admitted at the outset that there 
is an undeniable value in the consistent use of distinctive suffixes 
for distinct classes of compounds; provided, however, that the 
use of any given suffix is limited to a single class, that there is a 
phonetic difference as well as a visible difference between closely 
allied terminations, and that there is no serious violation of 
established usage in word-building. Illustrations of such helpful 
uniformity are to be found in the terminations of the various series 
of hydrocarbons, of the alcohols, etc. In examining how far 
these conditions prevail in the use of these terminations, we note 
that — 

a. The use is not limited to a single class in the case of either 
—in or -ine. b. There is little or no accompanying phonetic differ- 
ence, the i being almost invariably short. c. The final e, asa 
rule, when following a single consonant, should indicate the long 
sound for the preceding consonant (Webster’s Dictionary, ‘‘ Prin- 
ciples of Pronunciation,” p. xlv.), which is not here the case. d. 
The usage would demand a very extensive and accurate knowl- 
edge of the constitution of a large number of compounds. e. It 
has been adopted by but a portion of the chemical world; few are 
consistent in its use; by many it has never been recognized. /f. 
In the case of the resinoids, the existing possibility of danger as a 
result of confusion between, say, aconitin and aconitine, is but 
slightly helped by the presence of the final e, as will be easily 
acknowledged by anyone familiar with many specimens of hand- 
writing, especially of physicians’ handwriting, and as far as the 
ear is concerned remains unaffected —a most important consid- 
eration in view of the prevalent use of the telephone for ordering 
prescriptions. 

It would seem eminently desirable for those most closely asso- 
ciated with the progress of pharmacy to counsel at once the aboli- 
tion of this existing nomenclature as applied to the resinoids by 
introducing distinctive prefixes or additive terms, so as to remove 
entirely all possibility of confusion. An able writer in a recent 
article in the American Druggist (vol. xxi, p. 15) states: ‘‘ But 
though they (the resinoids) are gradually going out of use, some 
of them are still in demand, and fatal results might ensue if both 
terms, that of the weaker resinoid, and that of the powerful 
alkaloid, were confounded.” It may pertinently be inquired 
whether a reform, the value and utility of which is conceded by 
all, should be delayed by the effort to bolster up the weak fortifi- 
cations about the terminology of a group of substances — not dis- 
tinctive chemical compounds, but mechanical, commercial mix- 
tures — when that terminology in its present state is confessedly 
a menace to human life. 

The advantages accruing from the application of the new rule 
are, briefly stated, the following: a. The simplification, uni- 
formity, and economy of time resulting from the use of a single 
spelling for the same sound. 0b. The unvarying use in the termi- 
nation -in of the short i, the sound now employed in the vast 
majority of cases, the one approximating most nearly to the 
European i, and the one thereby most helpful to foreigners 
using our language, and vice versa. c. The harmonizing of 
the practice governing the use of this termination with the 
privciples underlying the general rules for the pronunciation 
of other chemical terminations. d. The falling into line in 
this regard with the general movement towards phonetic reform 
in our language. e. The accord with the general rule in our 
language governing the use of the final e and its effect on 
preceding vowels. 

The termination -1p. This replaces in all cases —ide (as oxid, 
chlorid, sulfid), and the ¢ is invariably sbort. The reasons for this 
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tule are much the same as those enumerated in the above para- 
graphs. Of the three pronunciations of this termination —éde, ide, 
and ide, in varying degrees of usage amongst us, the second ap- 
peared undoubtedly to be the most preferable; -ide is an uncom- 
mon, almost unnatural, pronunciation of the vowel in English, 
although it would bring our usage into unison with that of Euro- 
pean countries, and simplify phonetic values for the ears of for- 
eigners; ide leads frequently to confusion with -ite, and is the 
value of i farthest removed from usage; -id approxi- 
tmates closely to the Continental 7, into which it is easily length- 
ened, is readily recognized by the foreign ear, is not confused with 
the termination -ite, is in line with present phonetic progress, and 
has the backing of authority and usage. The short sound of i 
naturally dictates the dropping of the final e. ‘' According to 
Smart and Cull, chemical terms ending in -ide—as bromide, 
chloride, etc. —should be pronounced with the i long; but all 
other orthoépists are unanimous in making the vowel short; and 
the propriety of the latter mode of pronunciation is established 
by the fact that this whole class of words is not unfrequently 
spelt without the final e, thus bromid, chlorid” (Webster’s Dic- 
tionary, ‘‘ Principles of Pronunciation,” p. xliv.). 

In conclusion, it may be said that the chemical section of the 
American Association recognizes the fact that there is still room 
for advancement in the path of phonetic reform, and that ques- 
tions may still arise with regard to divergent usage or defects in 
existing rules. The task of collecting and collating such questions 
and of presenting them at a later date to the Association for 
action has been assigned to Professor Jas. Lewis Howe of Louis- 
ville, who will gladly receive all information, suggestions, or 
propositions pertinent to the subject from those interested in the 
perfecting of our chemical nomenclature. 


BOSTON SCHOOL-BOYS. 
BY FRANCIS GALTON, F.R.8., LONDON, ENGLAND. 


NUMEROUS results may be shown to flow from the excellently 
arranged data in the valuable memoir of Professor H. P. Bow- 
ditch on the Growth of Children (Twenty-Second Annual Report 
of the State Board of Massachusetts, Boston, 1891). Permit me 
to draw attention to two of them. 

It is necessary to premise that the method was adopted by him 
of describing classes by means of eleven percentiles, but, for the 
present purpose, three are enough, namely, the 10th, 50th, and 
90th. In other words, it is sufficient now to deal with the statures 
of the persons who occupy those posts in any class along whose 
length 100 posts have been marked at equal intervals. It follows 
that 10 per cent of the whole class are shorter than the 10th per- 
centile and 90 per cent are taller. These conditions are reversed 
in respect to the 90th percentile; as for the 50th, it is the median 
value, which one half of the class falls short of and the other half 
exceeds. The median in most series differs little from the arith- 
metical mean, and may be used instead of it, as a serviceable 
standard of comparison. 

The variability of a series may be measured by the difference 
between any two named percentiles. The wider these are apart 
the more is the scale magnified ; on the other hand, the less trust- 
worthy does the measure become. In the present series we can 
with propriety use the difference between the 10th and the 90th 
percentiles, but we cannot in all cases, owing to the paucity of 
data, use that between the 5th and the 95th; the former will there- 
fore be here adopted as the measure of variability. 

In order to compare on equal terms the variability in stature of 
growing boys at different ages we must so reduce their measures 
that the median shall in all cases be the same. It is customary 
for this purpose to take the median as 100, but there is more 
significance in the results when it is taken at a value that repre- 
sents the average stature, or thereabouts, of male adults. Here 
it will be taken at 67 inches. In the following table the 10th and 
90th percentiles for the several ages are those given by Bowditch, 
after multiplying them by 67, and then dividing the result by the 
median stature at that age. 


Caleulated from Tables by Bowditch of Heights of Boston 


School-boys. 
Of American Parentage. Of Irish Parentage. 
3 3 Percentiles Percentiles 
& i X (f + Median), X (67 + Median), 
as = 
41.84; 68.9 | 71.0 | 8.1 41.70) 683 | 71.2 | 
44.00/ 68.5 | 71.1 | 7.6 4890; 68.3 | 7.7 | 
46.36; 63.5 | 70.9 | 7.4 68.5 | 70.9 | Ty 
48.34| 63.2 | 70.9 | 7.7 [388 /47.80| 68.6 | 70.6 | TH 
50.07; 68.5 | 71.2 | 7.7 68.7 | 9 | Tg 


62.7 70.5 | 7.8 51.62; 68.6 | 71.1 | 7% 
54.14} 62.5 70.5 | 8.0 684 | Ta 
55.68; 68.4 | 72.2 | 8.8 68.2 | 70.9 | 
5814; 62.3 71.8 | 9.5 \468 63.7 | 71.9 | 82 
60.277; 626 72.8 | 10.2 (884 /58.81/ 63.3 1.5 | 88 
63.17| 62.3 71.4 | 9.1 |155 | 60.98/ 63.0 71.9 | 88 
66.03; 62.5 69.9 | 7.4 | 61 | 64.42) (61.8) | (70.4) | 
63.2 | 71.0 | 7.8 | 26 Too few. 
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On examining the columns of differences, we find a remarkable 
increase in the differences between the 10th and 90th percentiles 
during the interval between the ages of 11} and 15} years; that 
is, of boys who at their last birthday were 11 or 15 years old. 
The period in question is that during some portion of ‘which the 
growth is apt to be temporarily accelerated, but the precise epoch 
of acceleration differs; some boys being more precocious than 
others. Consequently the variability among boys of the same 
age, between the ages of 114 and 16} years, is greater than at other 
times. The point to which I wish now to direct attention, is the 
much greater variability during this period of the children of 
Americans than of those of Irish, for which it seems difficult to ac- 
count, It can hardly be owing to variations of nurture, because 
its influences would probably be greatest on those classes who 
were least assured in their habits of life; now it is difficult to 
suppose that the Irish in Boston are, as a class, beiter established 
and more well-off than the Americans. As regards the effects of 
race, it is true that the Americans are more mixed in origin than 
the Irish, but we should have expected purity of race to manifest 
itself by a reduced variability at all ages, and not only atthe 
particular period we are considering. However, it seems tobe 
otherwise, and that the great variability of American children a 
the time in question may really be due to their mixed ancestry. 
In confirmation of this variability being a racial effect, we note 
how much earlier the epoch of its increase sets in among the chit 
dren of Americans than among those of Irish, the difference 
amounting to at least one year. Anyhow, these statistics suggest 
the possible existence of an hitherto unobserved physiological 
difference between the children of the Americans and of the Irish, 
which might repay investigation. 

A considerable agreement will be found in the figures contained 
in each of the four columns of percentiles in the table; thet 
variations ranging through 1.2, 1.9, 0.7, and 1.3 inches, respee 
tively. In other words, they range between limits that are hardly 
more than one inch on the average apart, while of course the 
range in other percentiles that are nearest the median is pre 
gressively smaller, till at the median itself the range is nil. There 
is, therefore, a fair approximation towards constancy in the ratio 
between any given percentile and the corresponding median that 
holds good for all these ages. It follows that if we are givenall 
the eleven percentiles of stature that are found in Bowditeh's 
memoir, together with the median heights for the several sue 
cessive ages, we should have sufficient data to reproduce, in#@ 
roughly approximate way, the entire table of distribution of 
growth. The variability and the median are not such i 
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qaluesas they are commonly considered to be. As, for example, the 
amount of the changes in the length of a chain under the influences 
of changing temperatures is related to the length of the chain, so 
weshould expect the variability in the growth of large organisms 
io be on a larger scale than in small ones. There are more 
calls affected simultaneously by the same environing conditions. 
The rationale of a connection between the variability and the 
median may in some cases admit of being clearly made out, and 
jn all cases it deserves more thought than it has hitherto received. 


AN ARCHASOLOGICAL DELUSION. 
BY THOMAS GORDON KING. 


Tue daily papers have lately published accounts of a new 
“serpent” effigy. It existed in southern Obio, in Warren 
County, and, according to two doctors of the neighborhood, 
measured some nineteen hundred feet in length. It was said to 
surpass the famous Adams County serpent. 

Professor Putnam's assistant, Mr. H. I. Smitb, spent some time 
surveying the structure, thissummer. He trenched the embank- 


ment in several places and searched the neighboring fields for 
tracesof a village site. The accompanying rough outline gives an 
idea of the ‘‘ serpent” so far as it can be traced. In the corn- 
field it will be seen that the embankment cannot be distinguished ; 
in the woods it is plain. The part in the woods, which at present 
issome two feet in height, does not appear to be serpentine in 
character. It is almost unnecessary to add that if the remaining 
part of the structure does not represent a serpent, the obliterated 
portion never did. There is not the slightest grounds for the 
assumption that this figure in any way resembles the Adams 
County effigy. The latter is laid out in graceful curves, which 
suggest the character of the effigy. The embankments of the 
Warren County structure resemble those of Fort Ancient. The 
long straight line A, and the sharp, squared bends B and C are 
the exact counterpart (although much smaller) of certain parts of 
south Fort Ancient. 

Alive snake could not take the form of this -‘ new serpent ” with- 
out breaking his back in three places. (I write under the impres- 
Sion that aborigines imitate living and not dead animals). There 
iaslight moat at the base of the embankment, which. although 
nearly tilled, can still be traced. To one who has seen all the shell, 
bone, stone. and clay representatives of serpents and serpent- 
symbols displayed in the museums of this country, the ‘‘ new 
Serpent” does pot appear serpentine. I cannot see how the angular 
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corners B and C and the moat D, and the embankment A, mark 
other than parts of a peculiar defensive earthwork. 

The primitive Americans in drawing, moulding, building, or 
seulpturing snakes evinced a certain similarity of idea in design, 
and employed acommon mode of execution. Yet this ‘‘new 
serpent” has nothing in common with other serpents! (Read 
Holmes on *‘ Art in Shell.”) As this new yerpent is such a poor 
representative that Professor Putnam and other competent judges 
dare not place themselves on record in naming it, I have no hesi- 
tancy in calling ita rude fortification. The native Americans 
were sufficiently competent to execute a figure with such distinct- 
ness and closeness of resemblance as would allow of no dispute, 
Those who are interested in following the discussion further will 
please compare the diagram submitted with Squier and Davis's 
plan of the Adams County effigy. There are many similar com- 
bination works in the Ohio Valley, and it is probable that the 


thorough exploration of several might furnish evidence az to the 


purpose for which they were erected. 


LETTERS TO THE EDITOR. 
Man and the Glacial Period. 


I ACKNOWLEDGE with pleasure the courtesy with which Dr. 
Brinton, in his review of ‘‘Man and the Glacial Period,” has 
dealt with the question of the genuineness of the reported discov- 
eries of implements in the glacial gravels of the United States. 
This, of course, was the first question to be settled, Were imple- 
ments of human manufacture really found in undisturbed strata 
of gravel which was deposited during the glacial period? If 
this question is settled in the affirmative, then all glacial geology 
has direct bearing upon the question of archeology. If it is de- 
cided in the negative, glacial geology remains the same, but it 
ceases to have interest in connection with archeology. I am 
glad to have the issue so clearly made by Dr. Brinton, and thereby 
to have occasion to present more specifically my reasons for be- 
lief in the genuineness of these discoveries. 

The evidence naturally begins with that at Trenton, N. J., 
where Dr. C. C. Abbott has been so long at work. Dr. Abbott, 
it is true, is not a professional geologist, but his familiarity with 
the gravel at Trenton where he resides, the exceptional oppor- 
tunities afforded to him for investigation, and the frequent visits 
of geologists have made him an expert whose opinion is of the 
highest value upon the question of the undisturbed character of 
the gravel deposit. The gravel banks which he has examined so 
long and so carefully have been exposed in two ways: Ist, by the 
undermining of floods on the river-side, but principally by the 
excavations which have been made by the railroad and by private 
parties in search of gravel. For years the railroads have been at 
work digging away the side of the banks until they had removed 
a great many acres of the gravel to a depth of teventy or twenty- 
five feet. Anyone can see that in such conditions there has been 
no chance for ‘‘ creep” or landslides to have disturbed the strati- 
fication; for the whole area was full of gravel, and there was no 
chance of disturbance by natural causes. Now Dr. Abbott’s tes- 
timony is that up to the year 1888 sixty of the four hundred palzo- 
lithic implements which he bad found at Trenton had been found 
at recorded depths in the gravel. Coming down to specifications, 
he describes in his reports the discovery of one (see ‘‘ Primitive 
Industry,’’ 492) found while watching the progress of an exten- 
sive excavation in Centre Street, which was nearly seven feet 
below the surface, surrounded by a mass of large cobble-stones 
and boulders, one of the latter overlying it. Another was found 
at the bluff at Trenton, in a narrow gorge where the material 
forming the sides of the chasm had not been displaced, under a 
large boulder nine feet below the surface (ib. 496). Another was 
found in a perpendicular exposure of the bluff immediately after 
the detachment of a large mass of material, and in a surface that 
had but the day before been exposed, and had not yet begun to 
crumble. The specimen was twenty-one feet from the surface of 
the ground. 

In all these and numerous other cases Dr. Abbott’s attention 
was specially directed to the question of the undisturbed char- 
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acter of the gravel, having been cautioned upon this point in the 
early part of his investigations. 

Nor is he the only one who has found implements which were 
clearly in those undisturbed gravel deposits. Professor Shaler (Re- 
port of the Peabody Museum at Cambridge, Vol. II., p. 45) found 
two of the implements twelve feet below the top of the bank, where 
he says that it was cult for him to believe that they could 
have travelled down from the superficial soil, and he ex- 
presses it as his opinion, after having gone over the ground 
with Dr. Abbott, that the implements which Dr. Abbott had 
found occurred under conditions that make it ‘‘ quite unques- 
tionable that they were deposited at a depth of many feet below 
the soil, and are really mingled with the drift matter that forms 
the section before described.” This is the description which I 
have quoted in my volume (p. 242). Professor Putnam, also, 
personally found implements in position which he decided to be 
certainly undisturbed gravel (see 14th Annual Report of Peabody 
Museum, p. 23, and Proc. Boston Society of Natural History for 
Jan. 19, 1880). 

The question of the occurrence of these implements in undis- 
turbed gravel was so thoroughly discussed by the scientific men 
in Boston who visited the region about 1880 that I had supposed 
there was no longer any reasonable doubt concerning the facts, 
and I feel sure that anyone who goes through the records of the 
Peabody Museum and the Boston Society of Natural History about 
that time will be convinced. At the same time [ would say that 
I have been unable myself to find any implements in place, though 
I have frequently examined the bank. But I have not felt at 
liberty on that account to doubt the abundant testimony of others 
who have. If we are limited to believing only what we ourselves 
have seen, our knowledge will be unduly circumscribed; and 
though I might be more certain of the facts if I had seen tuem 
myself, I do not see how I could increase the confidence, in the 
facts, of other people who could disregard the testimony already in 
hand. 

Passing now from the discoveries at Trenton, N. J., to those in 
gravels of corresponding age in Ohio, we do not come to the sub- 
ject with the same amount of incredulity with which we first en- 
countered the evidence at Trenton. Dr. Metz has been for years 
co-operating with Professor Putnam in various investigations, 
and the discovery of a flint implement by him in excavating for a 
cistern in his own yard was such that no reasonable question can 
be raised as to its having been undisturbed since the deposit was 
made, and there can be no reasonable question that the deposit 
was made during the continuance of glacial conditions in the 
State. I have described the conditions in a report to the Archeeo- 
logical Society of Ohio for December, 1887. 

The discovery of a paleolithic implement at New Comerstown, 
Ohio, by Mr. W. C. Mills, is an equally well-attested case. Mr. 
Mills, like Dr. Abbott, resided in close proximity to an extensive 
glacial terrace to which the railroad was resorting for ballast. 
Many acres of the gravel have been removed. During the prog- 
ress of these excavations Mr. Mills repeatedly visited the pit, and 
after a fresh excavation discovered this implement in a perpen- 
dicular face of the bank fifteen feet below the surface. The facts 
were recorded in his diary and the implement placed in the gen- 
eral collection of Indian relics which he was making. Mr. Mills 
was at that time engaged in business in the place, but he had 
been a pupil of Professor Orton in geology, and was well qualified 
to judge of the undisturbed character of the gravel in which this 
implement was found. As anyone cansee by consulting the photo- 
graphic illustrations on pp. 252 and 258 of my volume, the 
implement itself is an exact duplicate, so far as form is concerned, 
of one which [ have in my own collection, from Amiens, France, 
and which came to me, through Professor Asa Gray, directly 
from the collection of Dr. Evans in London. The New Comers- 
town implement was submitted to Professor Haynes of Boston 
and to others at a meeting of the Boston Society of Natural His- 
tory, and by them pronounced to have all the essential character- 
istics of palzolithic age. The full report upon this is found in 
Tract No. 75 of the Western Reserve Historical Society, Cleve- 
land. 

As to Miss Babbitt’s discoveries at Little Falls, Minn., I have 
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nothing further to say than that up to the present year no serions 
question had been raised concerning the glacial age of the gravel 
in which her implements were found. But as questions 
now been raised in view of recent examinations, I will not a 
tempt to discuss the matter until the facts are more fully pub. 
lished. But the removal of this case from the category wogid 
not disturb confidence in the evidence connecting man with the 
glacial period in New Jersey and Ohio. 

The statement of Dr. Brinton that a well-known government 
geologist had recognized the Nampa image “ as a clay toy many. 
factured by the neighboring Pocatello Indians” is news to me, 
and it is due to the public that this official’s knowledge of the 
subject should be more specifically detailed. The facts as I hays 
brought them out by prolonged and minute inquiry do not wap. 
rant any such flippant treatment of the evidence. Professor Put. 
nam, to whose inspection the image was subjected when it fing 
came into my hands, at once pronounced it an antiquity of some 
sort, unlike anything which he knew to be in existence among the 
aboriginal tribes. I need not say that Professor Putnam’s opinion 
upon a question of that sort is of the very highest value. There 
were upon the image patches of the anhydrous oxide of iron, 
which to him and other experts were indubitable evidence that it 
had lain fora long time in theearth. Subsequently I ascertained, 
while on the ground at Nampa, that the shade of color in this iron 
oxide upon it corresponded exactly to that which had formed 
upon the clay concretions which came up in large quantities from 
the same stratum in which the image was alleged to have been 
found. I have also, I think, made it evident that the burying of 
human relics even to the great depth of 320 feet in the Snake 
River Valley may not be much more surprising than the burial of 
the remains of man in Pompeii and Herculaneum, and that the 
date of this burial may not have been very many thousand yeas 
ago. Thedirect evidence to the fact that this little image, an inch 
and a half long, came up from the depth reported is about as con- 
vincing as we can have for any fact which depends for credence 
upon human testimony. There has been nothing with regard to 
the appearance of the parties suggesting fraud. Mr. Cumming, 
the superintendent of that division of the Union Pacific Railroad, 
whose attention to the facts was called the day after the discovery, 
is a Harvard College graduate, of extended legal education and 
wide practical experience, who knew all the parties and was 
familiar with the circumstances, and investigated them upon the 
ground. Charles Francis Adams emphatically affirms that Mr. 
Cumming’s evidence in this matter is entitled to as much consid- 
eration as the evidence of any scientific man would be. Anyone 
who wishes to get my detailed report of the evidence will findit in 
the Proceedings of the Boston Society of Natural History for Jan. 
1, 1890, and Feb. 18, 1891. 

The discoveries of human implements under Table Mountain in 
California are in close analogy with this discovery at Nampa, i 


_the Snake River Valley, and the same remarks have been made 


respecting them that Dr. Brinton reports concerning the Namp 
image, namely, that they are modern implements at present i 
use among the local tribes of Indians. Bat no such offhand 
opinion as this can break the force of the evidence which has 
accumulated in support of their having been found in deposits 
which have been undisturbed since the great lava outflows which 
constitute what is called the Sonora Table Mountain. The evr 
dence concerning the Calaveras skull has been exbaustively dis- 
cussed by Professor Whitney of Harvard College, who pronounces 
the facts to be beyond all reasonable doubt. At the meeting of the 
Geological Society in Washington in January, 1891, three inde- 
pendent discoveries of human implements in conditions similar to 
those assigned to the Calaveras skull were presented. I had my- 
self obtained information at Sonora of the discovery of a stone 
mortar in the tunnel of the Empire mine of which the evident 
was satisfactory beyond reasonable doubt. The discovery ¥% 
made by the assistant surveyor of the county ia the tunnel of @ 
mine under Table Mountain, which was owned by his father and 
where work is still prosecuted. The mortar had been given away 
to another person, but it has since come into my hands and is 
preserved in the Museum of the Western Reserve Historical Se 
ciety of Cleveland. 
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Atthe same meeting Mr. George H. Becker of the U. S. Geol. 
garvey presented a similar mortar found under Table Mountain 
some years before by Mr. Neale, a mining engineer. Mr. Neale 

an affidavit detailing the particulars, and his remembrance 
ofthe sitaation was so minute that there could be no question of 
the undisturbed character of the deposits. Mr. Becker well re- 
marks that Mr. Neale’s judgment as mining-engineer concerning 
the undisturbed character of the deposit is the highest evidence 
that can possibly be obtained, for that is a point to which the 
miner's attention is constantly directed, on account of the danger 
attending the opening of any old excavation. 

Thethird new evidence offered was that of Mr. Clarence King, 
whobad just presented to theSmithsonian Institution a fragment 
of a pestle which he had taken with his own hands, in the vicinity 
of the two previous places mentioned, from the undisturbed 
gravel beds underlying Table Mountain. I need not say that Mr. 
Becker and Mr. King are two geologists of the very highest 
standing in the country, and that they both have unusual famil- 
jarity with the phenomena of that region, and they both, together 
with Professor Marsh, Professor Putnam, and W. H. Dall, express 
their unqualified belief in reference to the Calaveras skull that it 
was found in place in the gravel beneath this same stream of 


lava. 

But I have already made my communication too long. I trust, 
however, upon your forbearance in publishing it, since the facts 
are too numerous to be compressed into less space of description, 
and a volume would be required to give all the evidence in detail. 
Inmy book upon ‘‘ Man and the Glacial Period” I was called 
upon to discuss a very broad subject in a very small volume, and 
so could not enter into details. I endeavored, however, to limit 
myself to facts of which there was abundant proof, if they should 
ever be called in question. And I would repeat that Iam glad of 
the revival of interest in the subject which will be created by the 
expression of such doubts as still remain in Dr. Brinton’s mind. 
Ihave ne question but full discussion will dispel the uncertainty 
that may exist. ‘ G. FREDERICK WRIGHT. 

Oberlin, Ohio, Nov. 1, 1892. 


The Rattlesnake of the Bottom-Lands of Mississippi. 


On August 8, 1891, I received, in a box whose base was about 
two feet square and whose height was about one foot, a rattle- 
snake which had been sent by express from Greenville, Miss. 
The snake was of a stout build, fierce looking and ready to rattle 
and strike. Through this wooden box had been bored a number 
of auger holes to supply the serpent with air; these had so weak- 
ened the box as to cause a split that afforded some chance of es- 


cape, 

Ithought from its appearance the snake was about four feet 
long; but after death actual measurement showed four feet five 
inches in length and eight inches in circumference at the largest 
partof the body. I had madealonger box with glass top and 
with a sliding door; through this without much difficulty the 
snake was transferred from the old box. 

The color was an alternation of black spots and light brown 
ground. The black spots were larger than those of the Moun- 
tain Rattler, while the brown was not so bright. This snake had 
only three rattles when I received it; a careful examination 
showed that some of the rings had been broken off. I afterwards 
learned that eight of them were broken off in the express car 
between Greenville and Winona on the Georgia Pacific road. If 
this information be correct, the snake had at that time eleven 

When | was endeavoring to make the snake go out of the old 
box into the new, the glass of the latter was at the side, The 
stake showed evidence of great irritation and anger; it rattled 
almost incessantly. Some children were a few feet in front of 
the glass; at the instant of passing into the new box it struck at 
the children with all its force, striking against the glass and spat- 
tering against it some white, thick, frothy liquid. The snake 
evidently did not understand glass, not having lived before in a 
box or house provided with that article. Twice afterwards, when 
it had been angered, it struck at persons standing a little way in 
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front of the glass; after this it refused to strike, seeming to under 
stand that the glass presented a barrier too great for its strength. 
The head of the snake trembled from the effects of the blow 
against the glass. A match struck and lighted in front of the 
glass seemed to irritate and anger it more than anything else. 

I took the precaution to have in the cage a wooden saucer, In 
this I blew at various times water and sweet milk. I put into 
the box living frogs, rats, mice, young flying-squirrels, chickens, 
ete. I also offered to it frequently fresh butcher's meat; but it 
refused all food; it evidently had no appreciation whatever of 
any attention or effort to be kind. A young chicken was bitten 
by it and was dead in twenty seconds; it fell instantly on being 
struck by the serpent’s tooth. Two toads at different times died 
in the box after remaining therein about six days each. Several 
times I poured clean water into the box and on the snake; this 
made it move restlessly; it pushed its nose tremulously against 
the glass, and, slid it along the glass as if trying to break the glass 
or find an opening for escape. It seemed to reject water as in- 
dignantly as it did food. When lying in the box it seemed to be 
the perfect expression of sullen disdain. 

During October it shed its skin partially. The work of shed- 
ding began in the night but it was never perfectly done, parts of 
the old skin adhering to the sides of the body. During its con- 
finement a new rattle was formed between the former rattles and 
the body proper, showing thereby that the terminal rattle of the 
rattlesnake is the oldest. 

As time went on the snake became poorer, but the skin was so 
thick and scaly that the ribs were not visible, and when it was 
irritated the body was distended to its full former size, either by 
the drawing and rigidity of the muscles or byinflation. Without 
food, without water, confined in a box and subject to some con- 
siderable variations of temperature, it lived from August 8, 1891, 
to April 15, 1892, eight months and seven days. During the 
winter the room in which it was kept often grew cold, but I 
never allowed it to be cold enough for water to freeze. When in 
the cold, it coiled closely and seemed torpid; but, on my moving 
the box into a warm room, it would very slowly uncoil and 
stretch itself in its box almost straight. 

I have heard many extravagant stories about the length of 
time a rattlesnake could live without food, but I was not prepared 
to believe that it could live as long as eight months and seven 
days, until the fact was demonstrated as I have narrated above. 
Mr. W. W. Stone, the Auditor of Mississippi, whe sent this snake 
to me, informed me it was without food at least a week before I 
received it. In feats of fasting this animal excels Dr. Tanner 
and all other human aspirants for that kind of distiaction so far 
as to make their boasts futile. R W. Jones. 

University of Mississipp|. 


Preliminary Note on Sleep. 

Tat there is a relative anw@mia of the brain during sleep is 
well established, but the hypotheses advanced to account for this 
or any other of the sleep phenomena are unsatisfactory. In 
‘*Comparative Physiology and Psychology,” 1884, I treated the 
subject briefly, and since then have been gradually accumulating 
and arranging data for a theory which I have finally adopted, and 
which appears to me to be fairly complete as enabling the major 
phenomena to be accounted for. 

Briefly stated, where there is physiological waste there is, nor- 
mally, repair, and the activities of the brain demonstrably are 
kept up by renewed nutrition derived from a blood supply ad- 
justed to the ordinary needs. When there is cerebral ansmia, 
as in chlorosis, then there is increased desire to sleep, the brain 
does not receive the necessary quantity to compensate waste, and 
it rests, just as any commercial activity will cease with with- 
drawal of means to continue it. Those who are familiar with 
my nutrient reflex theory, mentioned in the book referred to 
(Professor C. K. Mills of the Pennsylvania University, and Pro- 
fessor C. L. Herrick of the Denison, Ohio, University, have writ- 
ten approvingly thereon), will understand that with cessation of 
sensory stimulation there will be less blood attracted to the brain 
and other nerve-centres, the heart-beats lessen in vigor and num- 
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ber, and, with the pulse-rate full, there is ordinarily less blood in 


the brain. 


Now, it is evident that the anzmia of sleep is not caused by 
constricted blood-vessels, else there would be the facial pallor 
seen during an attack of epilepsy, or paroxysm of anger or fright; 
and with this quieting of the brain-processes by stimuli with- 
drawal, such as is afforded by darkness, silence, and absence of 
irritation generally, a further lessening of molecular interchange 
in the brain occurs; and, I claim that it is the molecular activity 
in the brain that attracts the blood there chemically and mechani- 
cally, and the sympathetic, or vaso-motor system has evolved to 
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Two cases ate reported of glycerine having become solidifie 


and crystallized during transport in the cold of winter. The first 


case occurred in January, 1867, the crystals formed being described 
as small octohedral, melting at 7.2° C. In the second case, 1876, 
the crystals are described as belonging to the monoclinic system, 
and melting at 15° C. 

According to Werner, commercial glycerine may be crystallized 
by bubbling chlorine-gas through it. A method discovered by 
Kraut in 1870, but to the best of my knowledge not yet made 
public, is used on a commercial scale in the works at Liesing, near 
Vienna. The concentrated glycerine is cooled to 0° C., and main- 


facilitate this regulation of demand and supply. Then, granting tained at that temperature for some time, when crystals of 


this, there will be, during sleep, a passive condition of the blood- 
vessels, and the blood supply will fall to a minimum. 

An extension of these considerations will enable all that per- 
tains to sleep to be accounted for, such as estivation, hibernation, 


glycerine previously produced are introduced. This causes 9 
crystallization of the entire mass, leaving, however, much of the 
impurity in the mother liquor. The mass is then placed ing 
centrifugal, and the crystals freed. These are described as mono 


insomnia, dreams, and all derangements of sleep. I hopesoon clinic, melting at 20° C. to glycerine of 80.5° B. According to 
Von Lang, the crystals are orthorhombic, ; 


to be able to treat this subject more fully. 
Chicago, Oct. 15. 


S. V. CLEVENGER. 


CHARLES Prarr, A.C. 


The Vandenbergh Laboratory, Buffalo, Nov. 8. 


Solid Glycerine. 


IN response to the inquiry of Mr. C. C. Smith regarding the 


solidification of glycerine, I would say: A mixture of glycerine 
with water can be frozen at a sufficiently iow temperature, and 
this temperature must be the lower proportionately as the per- 
centage of glycerine is high. Thus, a ten per cent glycerine solu- 


tion solidifies at — 1° C., a twenty per cent solution at — 2.5° C., 


a forty per cent solution at — 17.5° C. 


Concentrated glycerine will not crystallize when cooled quickly, 
but at — 40° C, will solidify to a gum-like mass. If a concen- 
trated solution be allowed to stand for some time at 0° C. crystals 
may form, but not always. The melting-point of these crystals, 
which are extremely hygroscopic, bas been variously determined ; 
.uch in dispute. 


and, indeed, their form of crystallization is 
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Smncg the publication of Dr. Morton’s ‘“‘ Crania Americana,” now 


these are. 


Exchanges. 


more than half a century ago, there has been no contribution to 
American craniology at all comparable to this work by the 
acknowledged master of that science in Germany. Future inyes- 
tigators will undoubtedly follow the lines and be guided by the: 
principles here laid down or suggested. Let us briefly see what. 
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Dr. Virchow aims in the first place to establish a series of 
eanial ethnic types as the foundation of ethnic classification. 
Here, very much depends on the sense in which a “type” is un- 
jestood. For him, it is the sum of those traits which belong to 
the crania of a given ethnic division, excluding, on the one hand, 
tits which are individual, and, on the other, those which are 

, Theoretically, it is the expression of the ethnic law of 
hereditary development, which, independently of outward cir- 
cumstances, controls bodily growth. It must be defined by a 
series of exclusions and averages. 

Bach of the ‘‘types” which he figures is represented with the 
utmost fidelity in five different positions, showing the following 
norms: norma frontalis, occipitalis, temporalis, verticalis, and 
tasilaris. All are represented from the points of view of the 
“German horizontal,” which is a line drawn from the superior 
point of the external auditory foramen to the lower margin of the 
ocular cavity. This method of iconography is in itself worth a 
particular study, and no exception can be taken to its accuracy 
and its superiority to those heretofore in use. 

Close attention is given to artificial deformations of the skull, 
which were numerous and widespread among the American abo- 
rigines. Eight leading varieties are classified and their effects 
analyzed. It is shown that by laws of compensatory growth such 
deformity does not entail diminished cubical capacity. The 
lowest capacity, 1,100 cubie centimeters, was in a normal skull 
from Chile; the highest, 1,880 cubic centimeters, was in a Labra- 
dor Eskimo. 

The general conclusions reached by this masterful study will 
interest every one. In the first place, Dr. Virchow denies that 
there is any one characteristic aboriginal American type of skull, 
or,20 far as one can see, that there ever has been one. The salient 
traits, none of which is peculiar to the race, are the os Ince, 
which is an arrest of development; the absence of the temporal 
process, the presence of which is a pithecoid trait; exostosis of 
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the meatus auditorius, which must be regarded as pathological; 
and certain changes in the alveolar and malar bones, largely due 
to function. Finally, the conclusion is reached that the lowest 
known forms of the human skull have no counterparts in any 
yet discovered in America, and therefore we must at present 
draw the inference that such types did not exist there, and that 
the oldest history of the human species will not be enlightened 
by any discoveries in the New World. Man came to America as 
an immigrant, physically highly developed, and doubtless in a 
condition of culture corresponding thereto. 

This brief outline gives but a faint idea of the riches offered in 
Dr. Virchow’s introduction, which is written, moreover, in that 
lucid and vigorous style of which he is such a master, and which 
is in such happy. contrast to most German scientific composition. 
There are, however, a few points where the work is open to ques- 
tion. The reference on the first page to the inferior value of 
linguistic grouping carries with it its own condemnation; for 
where there is mixture uf languages there is invariably mixture of 
blood, and hence of cranial types as well. Bones cannot guide 
us better than roots in such interminglings. In several of hig 
‘* types.” the history is sadly incomplete. Thus, Plate xv. shows 
a ‘‘ Mexican” skull; but to say ‘‘ Mexican ” is every whit as vague 
as to say “‘ European;” and what guarantee have we that its 
peculiarities are not individual instead of ethnic? This observa- 
tion applies to several other of the crania figured. According tq 
his own definition of type, such specimens can have but very 
doubtful value. In the text to Table xx. it is assumed that a 
prominent frontal protuberance is a proof that the skull belonged 
toa male. Do other anatomists concede this? But criticism is 
disarmed by the candid statement of the author that the material 
at hand was far from sufficient to reach the point he desired, and 
that his work must be regarded rather as a preliminary contribu- 
tion to the study of this wide and important field. This it is, in 
the best sense of the word. D. G. Breyton. 


remain the 
in our language.” —The 


1g 
and Peoples’ to both 


ogy.’ —The Moni. 


RACES AND PEOPLES. 


By DANIEL G, BRINTON, M.D 
“The book is good, thoro 
This binder is strong, durable and 


“We strongly recommend Dr. Brinton’s * Races 
beginners and scholars. We 


are not aware of any other 
seience of which it treats in the English 
—Asiatic Quarterly. 
“His book is an excellent one, and we can 
recommend it as introductory of 


“A useful and really interesting work, which de- 


A TEMPORARY BINDER 
for Science is now ready, and will be mailed 
hly good, postpaid on receipt of 75 cents. 

mion. 
elegant, has gilt side-title, and al. 
lows the opening of the pages perry 
fectly flat. Any number can be 
taken out or replaced without dis~ 
turbing the others, and the papers 
are not mutilated for subsequent 
permanent binding. Filed in this 
binder, Sea is always enient 


recent — on the 


” 


Dr. T. H. Andrews, Jefferson serves to be widely read and stadia ed both in Europe —— 
Medical College, P hiladelphia, says of “This volume is most stimulating. It is wricten 


with great clearness, so that anybody can under- 


Horsford’s Acid Phosphate. very "well the complete pid of humanity" | N. D. C. HODGES, Publisher, 


A wonderful remedy which gave me measurements with an indescribable charm of nar- 


ration, so that ‘Races and Peoples.’ avowedly a rec- 


874 Broadway, New York. 


Most gratifying results in the worst 
a ord of discovered facts, is in reality a strong stim- ACK NUMBERS ard sets of i 
” the imagination.”—Philadelphia Public azine. Rates low. MAG. EXCHANGE, 


forms of dyspepsia. ulant to the 


ble to the student who re- 


oe “The work is indi 

It reaches various forms of 
Dyspepsia that no other medi- 
tine seems to touch, assisting 
the weakened stomach, and 


graphic reading.’ 


Inter Ocean. 


an intelligent to of ethno- 


Price, postpaid, 01.75. 


THE AMERICAN RACE. 


By DANIEL G. BRINTON, M.D. 
making the process of diges-| «The bookis one ot unusual interest and value.”— 


iphia Ti 


RESTORE YOUR EVESIGNT: 


taracts, scars or films can 


ted 
our home prove Haune 


Treatmen free. Don 
Everybody wantsit. "Glens Falls, 


tion natural and easy. 


Descriptive pamphlet free on application to 
Rumford Chemical Works, Providence, R. I. 


Beware of Substitutes and Imitations. 
For sale by all Druggists. 


‘* Dr. Daniel G. Brinton writes asthe acknowledged 
authority of the subject.""— Philadelphia Press. 

“The work will be of genuine velue to all who 
wish to know the substance of what bas been found 
out about the indigenous Americans."’— Nature. 

‘A masterly digcussion, and an example of the 
successful education of the powers of observation." 


N. D. HODGES, 874 Broadway, Y. 


| 
| 
" 
COLLEGE PROJECTOR a 
FOR INCANDESCENT | 
Price, postpaid, $2. rom AR 
4 


280 


SCIENCE. 


Vou. XX. No. 510 


Houghton, Mifflin & Co.'s 
New Books. 


The Nature and Elements 
of Poetry. 
By Epmunp Crarence Srep- 
Man, author of ‘‘ Victorian Poets,’’ 
‘* Poets of America,’’ ete. Witha Topical 
Analysis in the margin, and a full Analy- 
tical Index. Bound in a new and attrac- 
tive style; also uniform with Mr. Sted- 
man’s other books. Crown 8vo, $1.50. 
Mr. Stedman has brought to this work his 
maturest thought, and given to it his 
utmost grace of style, so that in treatment 
and manner it is eminently worthy of its 
great theme. 


David Alden’s Daughter, 
and Other Stories of Co- 
lonial Times. 


By Jane G. Austin, author of 

** Standish of Standish,’’ ‘‘ Betty Alden,’’ 

** A Nameless Nobleman,’’ ‘‘ Dr. LeBaron 

and his Daughters,’’ ete. 16mo, $1.25. 

A book of excellent stories, each repre- 
senting some noteworthy character or inci- 
dent or of the Colonial times, which 
= Austin understands and describes so 


Land of the Lingering Snow. 


Chronicles of a Stroller in New 
England from January toJune. By Frank 
of Harvard University. 
16mo, $1.25. 


‘* It reveals a er of minute observa- 
tion as as Thoreau’s.’’ —Boston 


Herald. 
‘* He is a good observer and a good de- 
scriber.’’—New York Nation. 


Cesar. 


A History of the Art of War 
among the Romans from the Era of Ma- 
rius to the Fall of the Roman Empire, 
with a detailed account of the Campaigns 
of Caius Julius Cwsar. By THopore A. 
Donez, Colonel U. S. Army. With a 


Portrait Bust of Cesar, 250 Charts, 
and other illustrations. 1 vol. » gilt 
top, $5.00. 


This book is of the same 


of the scenes of Cesar’s campai and-of 
all the authorities, ancient pom 


Dante's New Life. 
(Vita Nuova.) 


Translated by Kuior 
Norton, Professor of Art in Harvard 
University. With Notes and Essays. 
Uniform with My. Norton’s admirable 
Translation of the Divine Comedy. New 
Bilition, revised. 12mo, gilt top, $1.25. 


Sold by booksellers. Sent, posipaid, by 


HOUGHTON, MIFFLIN & CO., BOSTON, 


11 East 17th Street, New York. 


Constable Ao Co 
DRESS FABRICS. 


Ombre aud Cameleon Velours, 
Siitk and Wool Jacquards, Velours 
Ecossais, Fancy Reps and Benga- 
lines. 

Novelties received by last steamers. 
New Fabrics, New Weaves, Novel 
Colorings in plain and Armure 
Cloths. 

Serges, Armures, Diagonais, 
Camel’s Hair. Fancy and Clan 
Wool Plaids, Wool Crepes, Crepons, 
Cachemere Ecosse. 


EMBROIDERED ROBES. 


Broadooay KH 19th ot, 


NEW YORK. 


THE 


COMPANY. 
96 MILK ST., BOSTON, MASS. 


This Company owns the Letters 
Patent granted to Alexander Gra- 
ham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, 
No. 186,787. 

The Transmission of Speech by 
all known forms of ELECTRIC 
SPEAKING TELEPHONES in- 
fringes the right secured to this 


88/ Company by the above patents, and 


renders each individual user of tel- 
ephones, not furnished by it or its 
licensees, responsible for such un- 
lawful use, and all the conse- 
quences thereof and liable to suit 
therefor. 


STERBROOK’S 
STEEL PENS. 


OF SUPERIOR AND S1ANDARD QUALITY. 
Leading Nos.: 048, 14, 130, 135, 239, 333 
For Sale by all Stationers. 


THE ESTERBROGK STEEL PER 68. 
Works: Oamdea, N.J. 26 John St., New York. 


New Method of Protecting Property 
from Lightning, 


The Lightning 


Price, $20 to $30.—According to size; 


The Patent Lightning Dispeller is a condug: 
tor specially designed to dissipate the energy 
of a lightning discharge,—to prevent im 
doing harm,—placing something in its pail 
upon which its capacity for causing damags 
may be expended. 

No recorded case of lightning stroke ha 
yet been cited against the principle of Ge 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected untae 
the conditions employed. 


Correspondence solicited. 
AGENTS WANTED. 


The American Lightning Protection Company, 
United Bank Building, Sioux City, lowa, 


THE LABRADOR COAST 


A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 


WITH NOTES ON ITS EARLY DISOOW 
ERY, ON THE ESKIMO, ON ITS PRs 
SICAL GEOGRAPHY, GEOLOGY 
NATURAL HISTORY, TOGETHER Wi 
A BIBLIOGRAPHY OF WORKS, ARTE 
CLES, AND CHARTS RELATING 7 
THE CIVIL AND NATURAL HISTORE 
OF THE LABRADOR PENINSULA, 


By ALPHEUS SPRING PACKARD, M.D., PRD 


Sportsmen and ornithologists will be interested 
the list of Labrador birds by Mr. L. W. Tiamam 
which has been kindly revised and brought downa@ 
date by Dr. J. A. Allen. Dr. 8S. H. Scudder has com 
tributed the list of butterflies, and Prof. 76am 
Macoun, of Ottawa, Canada, bas prepared the lista 
Labrador 


plants. 

Much pains has been taken to render the biblag 
raphy complete, and the author is indebted to B® 
Franz Boas and others for several titles and. impor 
tant suggestions; and it is hoped that this festaregt 
the book will recommend it to collectors of Amen 
cana. 

It is hoped that the volume will serve as 8 aid@ 
to the Labrador coast for the use of traveilamy 
yachtsmen, sportsmen, artists, and naturalists, 
well as those interested in geographical and histor 


cal studies. 
518 pp., 8°, $3.50. 


X.D. C, HODGES, 874 Brondway, New Tt 


POPULAR MANUAL OF VISIBLE SPEECH ANR® 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools, Price 50600 

Sent free by post by 

N. D.C. HODGES, 874 Broadway, 


Cabinet aod 
MINERALS, 


ists, collectors, colleges, schools, and che 
for 100- tal bound, 15 
Send for Ree catalogue, paper} 


Eneuise & Go., 738 & 785 Bway, 


Kindty mention “Science” & 


writing to Advertisers. 


Ag 
a 
| 
4 
Bee 
aa 
2 
| 
te 
Bes 
| 
OS 
tir 
+5 
Colonel Dodge’s ‘‘ Alexander’’ and *‘ Haf- 
f nibal. It is based on thorough knowledge | ae 
4 
Bee 


